1. Introduction. Let us denote by S + a bounded region of the complex plar.e, with the boundary formed by a closed Liapunof contour L, positively oriented with respect to S + . The complement of the set S + + L to the entire open complexe plane will be denoted by S~. Let a(t) be a complex valued function of the complex variable t, defined on L and mapping in one-to-one manner L on to L, preserving the orientation of L and having the derivativo 4 0,Hölder continuous with the exponent μ e (0,1 > . The solution of the following problem may be found in literatura (cf.
[1] p.470): determine such a function φ (ζ) holomorphic in S + and S~ which is continuous in S + + L and S -+ L, has a pole of finite order at the infinity and which satisfies the following boundary value condition on L (1) φ + [a(tj] 
= G(t)?T(t) + g(t),
where G(t) ¿ 0 and g(t) are Holder continuous functions defined on L.
In the present paper we solve a more general problem consisting in determining a function φ(ζ), holomorphic in S + and S", continuous in S + + L and S~ + L, vanishing at infinity and having limiting values φ + (t) and φ~{t) in the class Η which satisfy the boundary condition
where G(t) ¿ O and g(t) are Holder continuous functions defined on L. Here, we assume η to "be a positive integer and we assume that the origin of the coordinates system belongs to S\ 2. The auxiliary problem. First we shall solve the following auxiliary problem. A function φ (ζ) holomorphic in S + and S" is to "be determined, which is continuous in S + + L and S~ + L and which has at infinity the pole of order not higher than m. The limiting values of this function <p + (t) and φ~(t)
should exist in the class Η and should satisfy the boundary condition
where g(t) is a Holder continuous function defined on L. The solution of this problem will be sought in the form
where f + (t) and f~(t) are unknown functions of class H on L (cf.
[l], p.19) satisfying on L the conditions
where ^(z) = c 0 + c i z + °2 Z * with complex coefficients c^ (i = 0,1,...,m).
+ cmz is a polynomial
Because of the conditions (5) In agreement with (6) and (10) we have
Further on, making use of (7) and (11), we obtain
Let us introduce an operator Κ "by the formula
, where Then, from (12), (13), (14) and (15) we obtain that Since the kernel K(t Q ,t) entering in equations (16) and (17) 
and as an obvious consequence we have
Thus, according to (14), (15) and (22) we have on L
Hence, we have proved that the function 0(z) satisfies the assumptions of Lemma 1, and we can conclude that φ (ζ) 0.
Hence in virtue of (23) •'(t.)--H^^dr/*^«.
Obviously we have
Hence according to (14), (15Jι (16), and (21) we obtain
and from the assumption we infer that
Thus upon applying Lemma 1 we have <p(z) = 0 orJ ^-dt = 0, for zeS~. (17) satisfies condition (6).
Proof. Let the function f~(t) be a solution of equation (17) and let us consider the function
where, as previously, ß(t) denotes the function inverse to the function a(t). An aplication of the Plemelj's formulas leads to
and obviously
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Hence taking into account (14), (15), (17) and (19) (16) and (17) Proof. By assumption, f + (t) satisfies equation (16) and f~(t) equation (17). Subtracting these equations we obtain
or in virtue of (14), (15), (18) and (19) 
Hence, applying Lemma 2, we have
for t e L.
By Lemma 3 and 4 the function f + (t) satisfies condition (5) and the function f~(t) satisfies condition (6). Thus, applying the Plemelj's formulas we obtain
and £-(t) = f-(t) + P m (t) and finally
for teL q.e.d.
3. The homogeneous problem. The problem consists in determining a function φ(ζ) holomorphic in S + and S~, continuous in S + + L and S~ + L, vanishing at infinity and having Obviously X(z) ¿ 0 for ζ ¿ oo , and X + (t) as well as X~(t) is Holder continuous on L. The function X(z) is a particular solution of the problem (25). Since
the boundary condition (25) can be written in the form
where g(t) s o. Next applying Theorem 1 to the problem (29) we can formulate the following theorem. Theorem 2. Let ae>0 and let the function X(z) be defined by formula (28), and let the functions f + (t) and f~(t)
be solutions of equations (16) and (17)» respectively (in these equations one should put g(t) = 0 and m = ae -1). Assume that the function ^^t^-^ dt for z e s+ ls either non vanishing or has kn-multiple zeros (keK and η e Ν), sind that f + (t) is Holder continuous and (ζ) ir an arbitrary polynomial of degree ae-1. Then the function φ given as
is the solution of the problem (25). The non -homogeneous problem. As was proved above,the homogeneous problem {0 + ¡c¿(t)_| Q = G(t) φ"(t) has the solution X(z) given by formula (28), such that X(z) ¿ 0 for ζ / co. Thus condition (2) Applying next Theorem 2 to the problem (31) we obtain. Theorem 3. If X>0 and the functions f + (t) and f""(t) are solutions of equations (16) 
